Molecular dynamics simulation of laser desorption of a fragment of protein kinase A from two MALDI matrices.
We have carried out molecular dynamics simulations to study the desorption of a dephosphorylated fragment of protein kinase A from two matrices, sinapic acid (SA) and 2,5-dihydroxybenzoic acid (DHB), after laser excitation. We have examined the results as a function of the laser fluence and of the burial depth of the guest peptide in the matrices. In most cases, we found that the energy transferred from the matrix to the guest peptide was not sufficiently large to fragment the peptide. Exceptions occurred when the peptide was more buried. This finding suggested that protein analytes might be less likely to break into smaller fragments if they were placed closer to the surface of the matrix. We have also examined how likely the guest peptide could form small clusters with the matrix molecules and found that the results depended on the degree of burial of the peptide, on the laser fluence, and on which matrix was used. Generally, stable clusters were more likely to be formed for guest peptides that were more buried, at a lower laser fluence, and in the SA rather than the DHB matrix. In addition, we found that the DHB matrix was broken down more easily by the laser than the SA matrix.